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Abstract 
Current economic conditions are forcing market players to bring new products to consumers rapidly, maintaining the high quality and providing 
the reasonable price. The concept of ramp-up management is designed to meet this request. The implementation of this concept in practice, in 
particular for Russian industrial enterprises, causes certain challenges. Correspondingly the quality of enterprise management becomes a factor 
that appreciably influences the ramp-up execution. In this regard, the study designed to develop the theoretical provision and methodological 
approach towards the assessment of the management quality is viewed as relevant to the practical needs of enterprises during the ramp-up and 
technological re-equipment.  
In the present article we propose a conceptual approach to assess the quality of enterprise management on the basis of value chain methodology 
which is relevant to the conditions of ramp-up preparation and implementation. By the “quality of management” notion in the study it is 
proposed to understand the totality of objectively existing properties and characteristics of enterprise management system which adequately 
reflects all aspects of its activities and contributes to the efficiency of enterprises development and competitiveness. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Among the main development priorities of the Russian 
machine-building industry are import substitution and 
strengthening the export capacity of manufactured products 
(Grigoriev, Yeleneva, Andreev, 2014). 
The re-equipment of a large number of Russian machine-
building enterprises (2014–2016) yielded a favorable 
infrastructure climate for starting mass production of new 
products.  
A significant factor contributing to the competitiveness of 
Russian machine-building products in the global market is 
depreciation of the Russian ruble against the US dollar and 
euro. 
Nevertheless, there are significant problems limiting the 
export capacity of the Russian machine-building industry: 
notably longer periods for launching new products into the 
market as compared to competitors (“time to market” 
indicator) and the issue of starting mass production of 
prototype models (“time to volume” indicator). 
General measures to minimize these problems (Fraser and 
Gregory, 2002) include cooperation with the world’s leading 
industrial brands and creation of joint ventures in Russian 
industrial clusters. One successful example of such 
cooperation is the construction of a new machine tool plant in 
the Zavolzhye industrial park, Ulyanovsk, by DMG-Mori 
Seiki. Mayfran (the Netherlands) and Gondrand (Switzerland) 
are also planning to enter the cluster, and negotiations are 
underway to recruit investors from the Czech Republic and 
China (DMG-Mori, 2015). 
However, direct borrowing of the core technologies and 
approaches during the execution of cooperative projects 
doesn’t guarantee the achievement of overall effect and 
effectiveness, especially when the target is a systematic 
launch of innovative products on the domestic infrastructure 
(continuous ramp-up). 
In that situation the suitable goal for enterprise 
management should be to focus on minimizing risks, 
 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommon .org/l censes/by-nc-nd/4.0/).
Peer-review under responsibility of the scientifi c committee of the 3rd International Conference on Ramp-up Management (ICRM)
14   Julia Y. Yeleneva et al. /  Procedia CIRP  51 ( 2016 )  13 – 18 
uncertainty and complexity of the new product launch by 
implementing the ramp-up management concept (Surbier, 
Alpan, Blanco, 2014). 
Although the ramp-up theory is developing rapidly, within 
that framework there are several insufficiently investigated 
research niches. Specifically the niche of enterprise 
management quality evaluation (Abdukarimov, 2014). 
A large part of the ramp-up literature sources focuses on 
production management methods and tools during the ramp-
up period, as well as QC/QA aspects of ramp-up (Carrillo and 
Franza, 2006). Several authors expand the scope of the study 
by investigating the risks of ramp-up and its overall 
effectiveness (Elstner and Krause, 2014). Only a small 
number of authors address the issue of conceptual and 
comprehensive description of enterprise development during 
the ramp-up period (Surbier, Alpan, Blanco, 2014). Finally, 
the literate that highlights the managerial factors and 
preconditions of continuous ramp-up management is in short 
supply. 
Existing gaps in the literature and the demand of industrial 
practitioners motivated the authors to set up the following 
goal of the paper: to suggest conceptual approaches to the 
evaluation of management systems, oriented on ramp-up 
execution.  
In the next section the literature review and analysis of 
theoretical background of the study are made. Then the value-
chain approach is used as a conceptual model for detecting the 
key areas of managerial quality assessment. Next a conceptual 
approach towards the evaluation of the management quality 
during ramp-up is introduced. After that an empirical example 
of the conceptual approach probation is described. 
Finally, the concluding section is dedicated to limitations 
of the present research, further discussion and prospective of 
future research in the field of ramp-up management.  
2. Literature review 
According to the goal of the study the relevant literature, 
covering the managerial aspects of ramp-up execution was 
selected.  
The majority of authors agree that the ramp-up phase is 
associated with the growth of complexity and unpredictability 
of enterprises management system. 
Basse (Basse et al., 2014) highlighted the main factors that 
increase the complexity of decision-making during the ramp-
up: 
x the interdisciplinarity of the decision makers and, 
therefore, their partially contradictory targets; 
x the interdependencies between the components of the 
enterprise’s manufacturing system and the need for their 
initial association into a single system; 
x the dynamically changing internal and external conditions 
of the enterprise’s business environment. 
The attempt to classify the objects of management during 
the ramp-up in order to reduce the level of complexity and 
unpredictability was made by several authors. The common 
practise is the adaptation of well-developed managerial 
methodologies to the context of ramp-up.  
For instance, J. Kontio & H. Haapasalo (Kontio and 
Haapasalo, 2005) provided a project-oriented comprehensive 
approach to the ramp-up implementation. Their model 
consists of 9 elements to be used during ramp-up 
management: (1) integration management, (2) scope 
management, (3) time management, (4) cost management, (5) 
quality management, (6) human resources management, (7) 
communication management, (8) risk management, and (9) 
project procurement management. The core of the concept is 
the modern PMI project management standard (PMI, 2000). 
The main advantages of this approach are: the clear 
evidence what and when to do, the ability to change the scope 
and concretize the ramp-up project at different levels. The 
potential problem zones for the above-mentioned approach 
are the interim goal-setting in terms of high uncertainty and 
limits of formalizing the managerial procedures for ramp-up 
projects, that have various scale and complexity. 
Some authors (Lo et al., 2007; Leffakis, 2016) proceed 
from the total quality management (TQM) paradigm 
(Weckenmann, Akkasoglu, Werner, 2015). The first 
aforementioned author demonstrated the basic advantages of 
the TQM approach, including the ability to achieve a high 
level of standardization and make a faster process 
implementation, taking into account the interests of various 
stakeholders. However this approach doesn’t provide the idea 
about how to overcome the ramp-up disturbances, especially 
for the problems in making the ramp-up for radically new 
products and technologies. A serious contribution to the 
conceptual bases of TQM use in the ramp-up management is 
made by Leffakis (Leffakis, 2016), who discoveres the general 
methods of TQM use in several contextual segments. The 
author offered a logical structure of 4 ramp-up environments, 
depending on the level of process technology orientation 
(existing/novel) and product scope (modified/novel). For each 
segment the author selects relevant TQM instruments, while 
the main target remains the increase of yield rate 
performance. This convincing approach however moves 
beyond the TQM theory while trying to cover the non-
production environment of the ramp-up. Notably Leffakis 
marks the value stream process mapping as a technique for 
managing the ramp-up process when both the product and the 
process technology are new. But he emphasizes only the 
procedural aspect of this technique and doesn’t show how the 
supposed measures could be prioritized and measured. 
The “balanced scorecard” concept (BSC) should not be left 
unmentioned. The attempts to use this theory in the context of 
pre-ramp-up processes, in particular R&D, in conjunction 
with the value chain concept may be considered quite 
successful (García-Valderrama et al., 2008). The value of this 
theory with respect to the analysis of management quality 
(effectiveness and efficiency) during ramp-up lies in the 
availability of an elaborated top-level indicators system, as 
well as an in the intent to meet the needs of internal and 
external stakeholders. 
Thus, the main academic works, made in the framework of 
ramp-up management are based on PMI approach and/or 
TQM concept. A minority of authors highlight the means of 
BSC concept utilization. 
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Surprisingly the existing literature lacks the thorough 
review and analyses of the value-based management (VBM) 
theory in the scope of ramp-up. While the majority of authors 
notice the necessity to focus on value creation, they don’t put 
the VBM concept in the centre of attention and don’t consider 
the ramp-up as a continuous process of value creation.  
Moreover, while nearly all authors admit that ramp-up 
requires high level of managerial competence, no conceptual 
approach for estimation of the quality of management is 
introduced.  
Accordingly in order to contribute to the developing body 
of knowledge in the field of ramp-up we attempted to offer a 
conceptual approach to assessing the quality of enterprise 
management during ramp-up, as well as to more thoroughly 
explore some sectors of ramp-up management that were 
practically uncovered by other authors. The main 
methodological approach used in the study is the value-chain 
management (VCM) approach. Unlike other concepts VCM 
enables to clearly identify the main internal stakeholders 
(industry value chain), divide the internal activities into 
primary and supporting ones, identify the “value-creating” 
processes with regard to ramp-up priorities.  
3. Research methodology 
The main goal of VBM is the qualitative improvement of 
strategic and operational decisions at all levels of the 
enterprise management by concentration of all efforts on key 
value drivers (Copeland, Koller, Murrin, 2005; Scott, 2000). 
It should be noted that the abovementioned approach 
correlates with Almgren’s investigations in the field of ramp-
up (Almgren, 2000), where the author suggested a 
categorization of disturbance sources that included: product 
concept, material supply, production technology, and 
personnel. One of the important features of the VBM is the 
“outside-in” orientation of all enterprise processes and 
adaptive response to demand, allowing, among other things, 
to avoid the bullwhip effect (Bray and Mendelson, 2012) in 
the ramp-up process. 
The application of VCM as the main approach to 
management evaluation during ramp-up allows to use key 
elements (processes) of the value chain which are particularly 
significant during ramp-up as the research target; these 
elements may be grouped in the following way: primary 
processes (incoming supplies; primary production; sales and 
service) and support processes (R&D; finances; HR 
management; marketing; IT).  
It should be noted that in case of ramp-up development 
some processes (eg. R&D) could be considered as the primary 
processes. 
Our primary idea to develop the VCM methodology in 
terms of ramp-up was based on the intent to offer a set of 
productivity and efficiency indicators with a brake-down by 
the VCM processes. 
However the pilot research (8 expert interviews with CEOs 
of Russian industrial enterprises, making the ramp-up) has 
shown that indicators of managerial preventiveness are highly 
important during the ramp-up period. 7 out of 8 industrial top-
managers told that the competence to foresee and prevent the 
possible risks of rapid changes is a key specific parameter 
differentiating the ramp-up from other business activities. For 
that reason 3 main blocks of indicators were integrated in the 
model: efficiency, productivity and preventiveness.  
Thus, the suggested conceptual approach assumes that 
ramp-up target can be achieved only when the organizational 
processes management is effective, i.e. provides the best 
results per unit cost of the relevant resources; productive, i.e. 
ensures the achievement of planned results; and preventive, 
i.e. ensures the prevention of various risks before there is need 
to adopt extreme measures to neutralize them.  
4. Conceptual approach development 
4.1. Performance of an integrated management quality 
assessment during the ramp-up period 
Developing the basic approach to measurements for the 
enterprise management quality we assume that the level of 
information transparency in the supposed industries is 
sufficiently high. 
This assumption could be substantiated by two 
considerations. 
Firstly, the core information that is required for relevant 
management quality assessment due to VBM concept is a 
financial data that is available in official financial statements 
of public companies and/or gained from value-chain partners 
(suppliers, customers).  
Secondly, the ramp-up made in a large-scale business (eg. 
a launch of a new product on several factories of one owner) 
allows the headquarters to analyze and compare the massive 
data from several plants and get a representative picture of 
progress on several levels of management.  
On the basis of these assumptions we developed a 
theoretical concept of multiple indicators, which describe a 
management quality for each value chain element and target 
the efficiency, productivity and preventiveness of the 
management system during the ramp-up (fig. 1). 
 
Fig. 1. Calculation of the integrated indicator of enterprise quality 
management by value chain element 
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For each “single indicator” a “relative indicator” is 
determined. It is calculated as the ratio of the single indicator 
to the base value of the same indicator. According to the 
mentioned above concept, the structure of all “relative 
indicators” is such that their most desirable values are equal to 
either zero or one. 
Depending on the structure and purpose of “single 
indicators”, the following indicators could be chosen as 
baselines: 
• the best industry indicators or indicators of major 
competitors; 
• the industry average values of the indicator concerned; 
• the planned values of the evaluated indicator; 
• the values of the evaluated indicator set by any 
requirements or standards. 
Best industry indicators or indicators of major competitors 
are determined with a help of benchmarking and may be 
obtained on a commercial basis in companies conducting the 
relevant research. If the best industry value of the evaluated 
indicator belongs to the company for which the assessment is 
carried out, then this value is taken as the baseline one. 
Depending on the meaning of the single indicator, the relative 
indicator is determined by one of the following ratios: 
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where: innilk .  is the relative indicator, where in (index) 
corresponds to the indicator name, and l.in (lower index) 
refers to the group of production management system 
requirements which the indicator belongs to; pprod is the 
evaluated single indicator; pcomp is the competitor’s value of 
the evaluated indicator (best in the industry). 
When comparing the evaluated single indicator to its 
average value or the value set by any standards, deviation of 
the actual value from the baseline one is evaluated (Eleneva, 
Prosvirina, 2010): 
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where: pactual is the actual value of the evaluated single 
indicator; pstd in the industry average value of the evaluated 
indicator or the value set by any standards.  
If the planned value of the evaluated indicator is 
considered as the benchmark, then the structure of the relative 
indicator is as follows: 
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where: pactual is the actual value of the evaluated single 
indicator; pplan is the planned value of the evaluated indicator.  
For individual indicators describing several types of 
products or belonging to a group of elements, the relative 
indicator is calculated as a weighted average of relative 
indicators for each product type or for each group element. 
Proportional factors are used as weight coefficients. 
Then, for each indicator group used to evaluate enterprise 
management quality by one of value chain links and one of 
requirement groups, the complex indicator is determined. It is 
calculated as the geometric mean of relative indicators 
included in the evaluation unit. The structure of complex 
indicators is such that the optimal value of any complex 
indicator must be equal to one. For relative indicators whose 
optimal values are equal to zero, the difference between one 
and the considered indicator is used in the determination of 
the complex indicator. 
For cases when the optimal values of all relative indicators 
included in the evaluation unit tend to one, the complex 
indicator for the considered element of the value chain and 
specific requirement group is determined using the following 
formula: 
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where: 
inu
inlKP
.
.  is the complex indicator, where u.in (upper 
index) refers to the value chain element evaluating this 
indicator, and l.in (lower index) refers to the group of 
production management system requirements which the 
indicator belongs to; 
in
minlk .  is the m
th relative indicator for 
the relevant value chain element and the relevant requirement 
group; n is the number of relative indicators included in the 
evaluation unit. 
The resulting complex indicators system allows to 
calculate the integrated indicator for each value chain 
element and for each group of enterprise management system 
requirements. 
Integrated indicators for a value chain element are 
calculated as a geometric mean of integrated indicators for 
this element: 
 
3
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where: inuIP .  is the integrated indicator evaluating the 
enterprise management quality level by any value chain 
element, where u.in (upper index) refers to the value chain 
element evaluating this integrated indicator; inu iinlKP
.
.  is the 
complex indicator for the ith requirement group. 
Integrated indicators for each group of enterprise 
management system requirements are calculated as the 
geometric mean of integrated indicators for the considered 
requirement group: 
 
8
.
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j
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where: inlIP .  is the integrated indicator evaluating the 
enterprise management quality level by groups of 
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management system requirements, where l.in (lower index) 
refers to the requirement group evaluated by this integrated 
indicator; inu jinlKP
.
.  is the complex indicator for the jth value 
chain element. 
The integrated indicator evaluating enterprise management 
quality is calculated either as the geometric mean of 
integrated indicators of all value chain elements or as the 
geometric mean of integrated indicators of all groups of 
enterprise management system requirements: 
 
8
. 
j
inu
jEMQ IPIP , (8)  or  3 . 
i
iinlEMQ IPIP ,    (9) 
 
where: EMQIP  is the integrated indicator evaluating the 
enterprise management quality; inujIP
.  is the integrated 
indicator evaluating the management quality by the jth value 
chain element; iinlIP .  is the integrated indicator evaluating 
the management quality by the ith group of enterprise 
management system requirements. 
The possible benefits from the use of the introduced 
method derive from its universality and simplicity. Unlike 
other approaches, mentioned in section 2, our approach 
enables to evaluate the ramp-up management not like a the 
thing in itself but as a measurable process comparable with 
external environment, in particular best ramp-up practices in 
the related corporation/cluster/industry.  
We suppose that the use of our conceptual approach in its 
developed form for evaluating the enterprise management 
quality during the ramp-up phase will allow the enterprises to: 
x define bottlenecks of the production system requiring the 
most improvements in the ramp-up period; 
x set targets of single, complex and integral indicators to be 
achieved by the enterprise; 
x monitor the achievement of the set indicator values. 
5. Case-study 
The research results were implemented in practice by a 
Russian mirror manufacturer. In 2014, the enterprise 
successfully launched the new product (glass partitions) and 
was monitoring the management quality during the ramp-up 
period by means of our value-chain based approach.  
In the present article we provide the selection of research 
results addressing the subject of incoming supplies 
management efficiency. It was crucially important for the 
observed manufacturer since that link of the value chain was 
characterized by a high degree of risk: the supply of required 
new materials for the glass partitions production was limited, 
prices and quality were volatile. In fact, for most machine-
building enterprises incoming supplies are an essential link of 
the value chain in the ramp-up period. 
It’s important to remark that the choice of exact indicators 
was made by the enterprises top-management due to the 
strategic interests of ramp-up development.  
The selected indicators are as follows: 
Stock-keeping efficiency factor – the share of costs related 
to the inventory of the total production costs of the enterprise. 
If the value of the indicator tends to zero, it indicates the 
higher efficiency of management. 
Supplied product price deviation factor – the coefficient of 
prices variation for each type of supplied products (the 
weighted average value). If the value of the indicator tends to 
1, it means that the price of purchase for the enterprise is 
equal to the average market price. If the value exceeds 1, the 
management efficiency is lower than that of competitors.  
Stock turnover factor – the ratio of stock turnover of the 
enterprise to the same value of the underlying competitive 
rate. If the value of the indicator tends to 1, it means a 
relatively good  managerial efficiency.  
Following the analysis and examination of contents of the 
“Incoming supplies management” element, the enterprise’s 
senior officials have developed forms for collecting the values 
of single indicators and baselines evaluating management 
quality, which were subsequently filled in.  
The information about average market price of the supplied 
products was obtained by the marketing department of the 
enterprise. The competitive turnover ratio of stocks and the 
share of stock-keeping costs were taken from the official 
financial reports of competitors, that have already produced 
the glass partitions using the contemporary technologies.  
Using these data, the complex indicator of the “Incoming 
supplies management efficiency” value chain element were 
calculated; the results of the calculation are given in table 1. 
 Table 1. Calculated values of company quality management indicators for the 
“Incoming supplies” element 
No. Indicator name Indicator value 
1. Stock-keeping efficiency factor 0.109 
2. Supplied product price deviation factor 1 
3. Stock turnover factor 0.942 
4. Complex indicator, incoming supplies 
management efficiency 
0.943 
The obtained results helped the enterprise to concentrate on 
improvement of some key areas of “incoming supplies” value 
chain link. The research has shown that the value of “Stock-
keeping efficiency factor” during the ramp-up was worth than 
the competitors one (0.109 of the company to 0.09 of two 
leading competitors average). Accordingly measures to 
optimize the stocks and implement Kanban (Emiliani et al., 
2007) on the production sectors were taken.  
At the same time the values of “stock turnover factor” and 
“supplied product price deviation factor” turned to be at the 
high level of competitiveness. 
6. Discussion and conclusions 
In conclusion, we would like to note that, in our view, 
evaluation of enterprise management quality using value 
chain methodology is especially important at the ramp-up 
stage. This is due to the fact that in this period the new 
management patterns and routines of an enterprise are formed. 
In this regard, the developed approach to evaluating 
enterprise management quality at the ramp-up stage provides 
the management of an enterprise with the necessary tools for 
controlling of the ramp-up performance and setting new 
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targets, taking into account the performance of competitive 
environment. 
The determination of a set of specific procedures for 
selecting specific management tools to be used for improving 
individual performance and a corresponding increase in the 
quality of enterprise management may serve as a promising 
continuation of this research.  
In this study we did not aim to create a comprehensive 
universal list of single indicators and corresponding 
benchmarks, as these figures will vary depending on the 
specific industry and conditions of ramp-up implementation at 
a given enterprise. 
The greatest difficulties in using the proposed management 
quality evaluation approach arise at the initial stage of the 
ramp-up cycle (or during the launch of completely innovative 
product) when there are both no relevant industry indicators 
and fully-formed regulatory approaches to adjusting 
normative indicator values.  
Accordingly we see new challenge in finding the 
approaches to diagnosing the level of communications 
development during the ramp-up. The special importance of 
this aspect lies in the fact that communications run through 
the entire value chain and in many cases are a major cause of 
deterioration of the “time to volume” indicator. 
In the situation of high uncertainty, communications have 
the greatest value, including informal horizontal links 
between the representatives of various value chain units.  
We continue to study the various aspects of this problem 
and look forward to the emergence of further studies focused 
on methodological and methodical support of the most 
efficient implementation of the ramp-up phase from 
managerial standpoint. 
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